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Miotivation

o Gap hetween ‘state ol researnch and state o

PIrIACHICE” Ik sefitwale engineerne much wider than
lnrether technoelegy: frelds)

o Viany mnevatve technelegies net Ined s practice

o Bedy off kmewledge in seitware engineering
doemimated By,

— J[anguages, technigues & teels

— rathier than metheds and knowledge regardinel thelr: effects
IR real settings

UNIVERSTITAT
KATSERSLAUTERN

AN sS<

F ACHBERETICH
I NF ORMAT 1K




EXperimentation:

o EXpPEerience s knowledage nased en aciual
apphication

EXpPernimentation comprises all fiorms o sy/Stematic
Iy pethesis tesiting leading ter explicity decunmented
and thierefoie shiarable experiences

EXpPerimentali fonrms ranee
— from fiully: controlied! [akoratory: eExXperiments
— [0 case studiies

SUCh eExpermentation I's

— a prereguisite e sustalned learming & InmpreVvement
— appiiicable m research/teachinmg&traininge/tech transihier
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Role o Experimentation in Software Engineering:

o V@St sefitware engineering technoeliegies, are numian-
pased

o EXpermentation enanles sustared-liearmng
—aboUul the effiects off new technoeliegres; (e q., effort)

— Ak eUtthe mpact o (uman) varatren factors (e:g:,
eExXperence wWilth - applrcatien)

—Whether it works, fert MIEZ® (Imoetivatien ol Process
confiermance)




Avallanle “ ool Box" for Experimentation In SE:

GQM measurement approach (Basili et al)
QIP experimental method (Basili et al)

EF laboratory set-up (Basili et al)
Experimental design types (Selby et al)

Analysis methods (for non-parametric SE data)
(Briand et al)

Reference laboratories (e.g., SEL, IESE, CAESAR)
Exchange forums (e.g., ISERN, SEC)

Conferences & journals (e.g., Metrics, SEL-WS,
JESE)




Eraunhoefer IESE: ... biullt on the Expernim. Paradiam :

o |nistitute for Experimentall Software Engineering
(12515
— experimenitall piecess engineering
— enaples predictanle produlct engimeering

o Eeunded en 04 Januan: 4996

o VITSiSHien
— [yelpr German/Eurepean/s.. cenmpamnies in

pUNldiing uipr llearning erganizations: ior seftware huSiness
plasied on IR/ EE appreach

transierrnel InnevatVve: software developmenit technelogies
nte practice fasit amd withHimpited: sk
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Eraunhofer IESE: ... biullt on the Expernim. Paradiam :

o [Rheritance from NASA's SEL

— Concept ol seftware engimeering laneratory.
envilfenmentwash adapted ter Germiany,
cusitomer/develeper/reseanrchern collaneration
experimentatien asi majel research/transiervenicle
leng-standimg relatremship ter build up: mutu@l trusit

— [Wash trained/learmedimr SEL enviirenment (84=91)
dualfrele ol UniVersity, research & practice nvoelvement

research & technelogy developnent focused o
practitiener’s needs (= applred research)

— Riefierence 1o SE was) key: arguiment te get

goeVvern-menit & Inadusthy, stppoert M Germany: (In
19051
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Eraunhofer IESE: ... biullt on the Expernim. Paradiam :

o Differences; compared te NASA s SEL

— Sepalate legeal-entity

Provide business plan for 140 employees!

— difffierent culture regarding imdusitry/ uniV ersity:
collaneratien

Convince academics & industry of benefits!

— Strategyc rellationships With nany: Cenm pianies: irem: nmany.
diffierent sectors (105, elecom , Auteometive, Aerospace,
Banking/lnsurance)

Provide critical mass in core competence areas!
Combine application knowledge with SE competence!

— collakeratien with competnag companies

Provide solid mechanisms for confidentiality/security
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Useful Applications ... (Applied Research):

o Appliedr seitware engineerng researchrsheuld produce
— mew/ielined technelegies
— fegether Withl experiences; reganding its effiects
— (Al & SPECIiic settimg (constraints)

EXPERIENCESH WaVe to BE the result ol some form: o
ExXpenmentation

EXpPErments hiave terbe repeatanle
— rfeguiires sound decumentation (In puklications)
— ithierwise noe conthkutien: to state-ofi-the art

fhiere are no: tinisiviccessiul, enly poorly designed
EXPERIMENTS
— fejlecurons off hypoetheses: are alsor valuable

— glualrratnve anallyssis pPeinits euit reasens o fejection = mew
hypotheses!
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Useful Applications ... (Applied Research):

o ExXamplies

— Step-wise apstraction reading ef code Isimere
efifectiver & effificient fier defect detection than
vesting and ether reading technigues

initial study mr SEL [Sellby et al]
replicatieons at universities (e.g., Karserslautern [Lott])
repliications i companies (e.q., Besch lelecon)

— PErspectuve-npased reading o e al requires
MENTS IS elffectivie and eficient o defrect
detection than ether reading technigues

initial study i SEL [Biasiliret al]
replicatiens (e.qg., Kalserslautern [Laltenhergerl
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Useful Applications ... (Applied Research):

- More studies on more topics are needed!

- Join the International SE Research Network

-> www.lese.fhg.de/ISERN/
-> jsern@informatik.uni-kl.de




Useiul Applicatiens ... (leaching & Jirainiing):

os SE educatien sheuldirmeluae
—teaching o expermental methoeds
— e appiiication! e 'selif experience: Important
SW:engimeerngel primciples (e.g., i hnaing)

o SE ediujcation Witheut expermentatieon willtnot
afifect long-term: develepment kenavie

o SE traming shouladinecluade

—expermentation: With niew technoelegies torjudage
shen: applicapiiinty i wWelrks cenitexit




Useiul Applicatiens ... (leaching & Jirainiing):

o EXperimentation Is class subject (e.q., CMSEC 735)

o Examples of gradivate: seitware engineering cliasis
experimenits 1n Kailserslautern

— EXPEerience the superonity: ol code readinal Vel
URit testing

—expernience the advantages of g00d OO desigms
(Ml =Hirding), ete.) e malintenance

— exXperence thie henefits of tractanle
diocumentation fior malntenance

— eXpPEerience the supelority: el perspecive-hased
feading e mfermalireduiifenien s oVer other
feadiinie technigues




Useiul Applicatiens ... (leaching & Jirainiing):

Lab manuals of all classroom experiments
are available for replication!
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UseiuitApplicatieons ... (fechnelogy. Iiransier):

o Jlechnelegy: transiker

— CORVINCGES pPersommel ol henelts
top mianagement to (AVEST
PrOject management ter SUpReIt

pProject personnel ter e new technology.
—adapts generic technelogies tercempany: needs
—QPUIMIZes  new: technelegies Within erganization

—fe-enfieorces use anad susitalns: galns
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UseiuitApplicatieons ... (fechnelogy. Iiransier):

o Examiple (from Eraunhoeier IESE)
— Biosch Tfelecoms, Germany, (private netwerks)

— Preblemist with late prokiems (and rework)

— [dea: Intreduce PBR-hased Inspections fior reguiremenits

— Precedure (8 years, about 6 PY effort en IESE side)
Stepdl: Reference existing experiments (SEL, IESE)
Step 2: Repeat PBR experiment With developers
Step 3 Adapt/package PBR fior use i pilot preject
Step 45 Evaliuater results firem pilot preject (5 40% rewoentk!)
Step 5: Opimize effects, 1 elliew-ups (> -20% rewoerk!)
Step 6: Roll=out te all prejects (Erankiurt)

Step 7: RollFout ter diffierenit sites (Germany., Erance)
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UseiuitApplicatieons ... (fechnelogy. Iiransier):

Companies experience
- sustained improvements
- return on investments from improvements
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OQutlook:

o EXperimentation Will-necomie an esisentiallsule-
diiscipline ol seftware engineering

— [0 Speed up the accumulaon ol shiareanle,
vestanle & repeatanle knewledge (researncih)

— (0] ralse: a generation: o truer seitware engineers
(teaching & traininae)

— (@) Speed up the mfusion: ol Inne\Vatie
rechnoliegies) e practice (rechnoeliegy: transier)

Experimentation is the engine to speed up the
transfer of applied research results into practice!




OQutlook:

o Viore erganiizations (academic laneiatelies: &
nditstialtlearnimg erganiizations) need e he hased

UpIen thie experimentall paradigim

o JThe SEL has been o ESE wWhat the SEIFhas; been
for assessment! It started a movement!

— Eraunhefer IESE 1s an effispring off NIASAYS SEL

| wish the SEL a successful future!
May it be valued inside NASA as highly as it
Is regarded outside!




